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Reported are the results ofan analysis of mortality trends from diarrhoeal diseases among under-5-year-olds
in Mexico between 1978 and 1993 in relation to the impact of education, basic sanitation, and selected
medical care practices. The study period was divided into three stages; the first pre-dated the widespread
application of oral rehydration therapy (ORT); the second, covered the implementation of a nationwide
programme promoting ORT; and the third included additional measures, such as immunization and improve-
ments in basic sanitation. Mortality rates decreased progressively, at an average of 1.8% peryear in the first
stage, 6.4% in the second, and 17.8% in the third. The importance of literacy campaigns for women and the
promotion of ORT was confirmed. Both of these measures reduced mortality; however, a greater reduc-
tion resulted from a massive immunization campaign against measles and improvements in sanitation
(expansion of the drainage and piped water systems, improved water chlorination procedure, and effective
prohibition of the use of sanitary sewage for vegetable irrigation).

Introduction
Experiences in several countries indicate that se-
lected public health interventions reduce mortality
from diarrhoeal diseases (1, 2). Historically, im-
provements in basic sanitation, nutritional status,
and hygiene education have had the greatest im-
pact in this respect (3, 4). More recently, use of oral
rehydration therapy (ORT) and measles vaccination
have been reported to reduce short-term childhood
mortality from diarrhoeal diseases (2, 5).

In Mexico mortality from diarrhoeal diseases
has decreased over the last few decades, mainly be-
cause of general improvements in living conditions,
an increase in school attendance, and in particular an
increase in literacy campaigns for women, as well as
improvements in basic sanitation. In 1984, a nation-
wide programme was implemented to promote use
of the ORT formulation recommended by WHO in
order to accelerate this trend in mortality reduction,
mainly among children under 5 years of age.a Prior to
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this, ORT had been used only in a few public hospi-
tals, with no measurable impact on mortality (6, 7).
Since the launch of the national oral rehydration
therapy programme, there has been an increase in
the consumption of oral rehydration salts (ORS)
and the reduction in mortality rates has been more
evident. Among the other public health interven-
tions that have been introduced in Mexico in recent
years are the following: a universal immunization
programme (UIP), with particular emphasis on mea-
sles immunization (8), a programme to increase the
quality and availability of potable water (clean water
programme (CWP)) (9), and an increase in women's
education standards, which may have also influenced
the decrease in diarrhoeal disease mortality, as has
been observed in other countries (1, 10-12). Since
the role played by these interventions in this decline
had not been analysed, we carried out the present
study to assess their impact on the decrease of
diarrhoeal disease mortality and to estimate the rela-
tive impact of the national ORT programme on this
reduction.

Methods
Secondary data analyses were carried out to study
mortality trends in Mexico, correlating them with
the use of ORT and other selected public health
interventions.

Three periods were covered in the analyses, as
outlined below.
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*'Stage 1 (1978-83). Over this period (selected for
purposes of comparison), ORT had not been intro-
duced as a public health measure in the country.

* Stage II (1984-89). The government launched a
nationwide programme to decrease diarrhoeal dis-
ease mortalitv (national ORT programme).
* Stage III (1990-93). In addition to the national
ORT programme. the following public health and
sanitation programmes were launched: in 1990. UIP.
with an emphasis on measles immunization: and in
1991 there was a strong reinforcement of basic sani-
tation (CWP) before the arrival of cholera in
Mexico.

Statistics on mortality trends were obtained
from official records, as described below.

Mortality

Deaths caused by diarrhoeal diseases included codes
AOO to A09 of the Tenth International Classification
of Diseases (ICD-10). Mortality rates among under-
5-year-olds, as well as the corresponding rates for
the period 1978-93, were obtained from Ministry of
Health records, which are calculated from data pro-
vided by the National Institute of Statistics, Geo-
graphy and Informatics. The proportion of deaths
that were registered by physicians is quite high in
Mexico: 86.2% in 1978, increasing to 94.8% in 1992.
Although there is underregistration of deaths, esti-
mated in some Mexican states to be as high as 40%
(13), this concerns mainly newborns, and hence
affects only infant mortality. On the other hand,
underregistration has decreased over the past 20
years, thus making the reduction of childhood
mortality reported in this historical analysis all the
more relevant.

Service statistics

Sanitation and education. Data on basic sanitation
were obtained from the General Censuses of Popu-
lation and Housing for 1970, 1980, and 1990, as well
as from the reports of the National Water Commis-
sion for 1991, 1992, and 1993. These data allowed
estimates to be made for the three stages outlined
above for the following: population with in-house
piped water; consumption of chlorinated water;
population with access to proper sewage disposal;
and number of hectares of cultivated land where the
irrigation of vegetables with water from sewers is
prohibited. Data on women's literacy during the
periods studied were also obtained.
Measles immunization coverage. The proportion of
the Mexican population that was vaccinated against

measles prior to 1990 is not known precisely. How-
ever, it is estimated to have been low, as evidenced
by the presence of a measles epidemic in 1989 and
1990 (14). In 1990, a nationwide survey, based on a
systematic, stratified, cluster sample, representative
of the population at different levels, was carried
out to estimate immunization coverage of children
under 5 years of age (15). Included were 255 806
households from rural and urban areas of the whole
country. The coverages for 1991, 1992, and 1993
were based on a national census of all children under
5 years of age. using computerized records of applied
vaccines that are updated each year (16).

Distribution of ORS packets. The number of ORS
packets distributed by the national health system
between 1984 and 1993 was obtained from the
records kept by the National Council for the Control
of Diarrhoeal Diseases and by the Ministry of
Health. ORS packets were distributed following a
promotion and training strategy, both at the medical
unit level and at that of the community. In the latter,
the target population was the general public, al-
though a specific effort was made to reach mothers.
On this basis, a comprehensive social communica-
tion programme, reinforced by practical demonstra-
tions, was launched, including group and individual
training, and activities in medical units, schools and
public gathering places, such as markets.

Home surveys
Three national home surveys were carried out in
1986, 1991 and 1993, to estimate the incidence and
prevalence of diarrhoea, as well as the use of ORT
and ORS (17-19). These surveys were conducted in
May-September, the period when the incidence of
diarrhoea is highest. A total of 2480 households were
sampled in the first survey, 28 565 in the second, and
19379 in the third. These surveys followed a sam-
pling strategy similar to that described for the mea-
sles immunization survey. Because of the size of the
sample taken, the first survey was the only one that
was nationally representative, while the second and
third surveys allowed inferences to be made about
the general population at the regional and state
levels (data not analysed in this article). Corre-
sponding data for 1990 and 1992 were estimated
from these surveys.

Statistical analysis
A descriptive analysis of data and univariate analy-
ses for each of the three stages described were per-
formed. Pearson's correlation was used to evaluate
the strength of association between mortality and
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the variables selected. Analysis of variance was car-
ried out to estimate the significance of mortality
trends for stages I-III. Student's t test was used to
determine the significance of the differences be-
tween the mortality trends among the three stages.

Results
Mortality from diarrhoeal disease among under-5-
year-olds decreased over the three stages analysed in
the study, although there were differences in trends
(Table 1).

In stage I there was an average reduction of
1105 deaths from diarrhoeal diseases per year, i.e.,
the rate decreased from 278.2 to 253.8 per 100000.
However, the proportion that such deaths represent
of the total number of deaths of under-5-year-olds
increased by an average 0.3% per year. The decreas-
ing trend in mortality rates during this period was
not significant (P > 0.05) (Fig. 1).

In stage II, the mean annual reduction in the
number of deaths from diarrhoeal diseases was 1531,
greater than that in stage I; the proportion that such
deaths represent of the total number of deaths of
under-5-year-olds also decreased - by 1.4% per
year. The mortality rate fell significantly from 216.7

to 147.8 per 100000 (P < 0.05), with the annual
variation being -6.4%. However, this trend was not
statistically significantly different from that found for
stage I (Fig. 1).

In stage III, the mean annual reduction in the
number of deaths from diarrhoeal diseases increased
to 2421. The proportion that such deaths represent
of the total number of deaths of under-5-year-olds
fell, on average, by 1.2% every year. The mortality
rate decreased significantly, from 131.2 to 62.9 per
100000 (P <0.05), with an annual variation of
- 17.4%. This trend was statistically significantly dif-
ferent from those in stages I and II (Fig. 1).

There were important differences in the sea-
sonality of deaths from diarrhoeal diseases between
the three stages (Fig. 2). In stage I, the largest
number of such deaths occurred during the summer
months (May-September), coinciding with the high-
est annual temperatures and rainfall. The mortality
curves for 1978 and 1983 are similar. In stage II there
was a reduction in the number of deaths during the
summer months, with the mortality curve for 1989
being flatter than that for 1984. In stage III the mor-
tality curve for 1993 was completely different from
that for 1990, with the greatest number of deaths
occurring during the winter months (December and
January).

Table 1: Mortality caused by diarrhoeal diseases among under-5-year-olds in
Mexico, 1978-93a

Diarrhoeal deaths Rate per 100000
No. of deaths as % of all causes inhabitants

Stage I
1978 32132 24.7 278.2
1979 30497 24.2 259.5
1980 29691 24.2 280.0
1981 25655 22.9 242.5
1982 24824 24.6 235.6
1983 26606 26.4 253.8

Average annual variation -1105 +0.3% -1.8%

Stage II
1984 22615 24.0 216.7
1985 20566 23.1 198.0
1986 19338 24.2 187.7
1987 19326 23.9 188.7
1988 15594 20.0 152.0
1989 14962 17.2 147.8

Average annual variation -1531 -1.4% -6.4%

Stage III
1990 14011 16.4 131.2
1991 10853 15.4 101.6
1992 7215 14.3 67.4
1993 6748 11.0 62.9

Average annual variation -2421 -1.2% -17.4%

a Source: Annual vital statistics reports, Ministry of Health, Mexico, 1978-1993.
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Fig. 1. Mortality from diarrhoeal diseases among un-
der-5-year-olds in Mexico, 1978-93. P-values are for
between the various study stages (see text for details).
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Table 2 shows data related to changes in educa-
tion level and basic sanitation indicators in stages I-

III. The proportion of women who were literate
increased from 78.5% in 1978 to 86.2% in 1993, with
a similar mean annual increase during each stage.
The greatest improvement in basic sanitation oc-

curred during stage III: the annual increment in the
proportion of the population with access to piped
water and proper sewage disposal reached 1.8%; the
proportion of people with access to chlorinated
water increased from 53% to 93.2%, with the mean
annual variation being 13.4%. Although there are no

precise data available for access to chlorinated water
in stages I and II, the proportions were very probably
less than that for 1990. A further indicator of sani-
tation that was analysed during stage III was the
number of hectares of vegetables that were irrigated
with sewage water; this fell from 24 154 ha in 1990 to
715 ha in 1993.

There are no accurate data on immunization
coverage in stages I and II; during stage III the pro-
portion of children aged 1-4 years who were immu-
nized against measles increased from 85.4% in 1990
to 93.4% in 1993 (Table 3).

In Mexico, promotion of ORT at the national
level began in 1984 (at the beginning of stage II). By
1986, 47.5% of mothers were using ORT and 24.3%
were using ORS. During stage II, national consump-
tion of ORS packets increased from 7.6 million to
24.4 million. During stage III the proportion of
mothers using ORT increased from 62.5% to 80.7%,
and that of mothers using ORS from 22.5% to 41.9%.
Annual consumption of ORS increased from 37.1
million to 79.7 million packets by 1993 (Table 3).

Fig. 2. Seasonality of deaths from diarrhoeal diseases
among under-5-year-olds in Mexico. a) Stage 1(1978-
83); b) stage 11 (1984-89); c) stage III (1990-93). The
highest temperatures and rainfall occur between May and
September.
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The mean number of episodes of diarrhoea per
child per year decreased from 5.0 in 1986 (stage II) to
4.6 in 1990 and 2.2 in 1993 (stage III). The greatest
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Table 2: Selected data on education and basic sanitation levels, Mexico, 1978-93a

Stage Stage II Stage IlIl

Average Average Average
annual annual annual

1978-83 variation (%) 1984-89 variation (%) 1990-93 variation (%)

% of literate women 78.5-81.4 0.5 81.09-84.5 0.4 85.0-86.2 0.4

% population with 68.8-73.5 0.9 74.5-79.2 0.8 80.1-85.6 1.8
piped water in
house

% population with NAC - NA - 53.0-93.2 13.4
access to
chlorinated waterb

% population with 49.1-54.6 1.1 55.8-61.9 1.2 63.3-68.6 1.8
access to
drainage systems

No. hectares NA - NA - 24154-715 32.3
vegetables irrigated
with sewage waterd

a Sources: General censuses ofpopulation and housing, Mexico, 1970, 1980, 1990; Annual reports of National Water Commission, Mexico,
1991-1993.
b More than 0.5 ppm residual chlorine.
c NA: not available.
dSuch irrigation is prohibited.

reduction (51.1%) occurred between 1991 and 1993
(Table 3).

Table 4 shows Pearson's correlation coefficients
for diarrhoeal disease mortality among under-5-
year-olds and the variables for which information
was available, for the three study periods. The first

period covered stages I-III, the second period stages
II and III, while the third period covered only stage
III. Although all the correlations were strong, the
highest were for sanitation variables, throughout the
three stages, while the lowest were for consumption
of ORS.

Table 3: Selected data for vaccination and diarrhoeal diseases control pro-
grammes, Mexico, 1984-93a

Stage II Stage IlIl

1984-89 1990 1991 1992 1993

% of 1-4-year-olds NA 85.4 87.3 94.9 93.4
vaccinated against
measles

% of mothers using 47.5b 62.5 66.2 73.4 80.7
ORT

Annual consumption 7.6-24.4c 37.1 37.3 40.3 79.7
of ORS (x106 packets)

% of mothers using 24.3b 22.5 22.0 31.9 41.9
ORS

Annual average number 5.Ob 4.6 4.5 3.3 2.2
of diarrhoea episodes
among under-5-year-olds

a Sources: National survey of vaccination coverage, Mexico, 1990; National survey ofpractice
and prevalence of ORT, Mexico, 1986; and National surveys of management of diarrhoea
cases at home, Mexico, 1991, 1993.
b Data apply to 1986.
c Data are for the period 1984-89.
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Table 4: Correlation between mortality from diarrhoeal
diseases in under-5-year-olds and other variables

Pearson
correlation

1978-93 (Stages I, II, and III)
Population with access to drainage systems 0.9876
Population with access to piped water 0.9863
% of literate women 0.9613

1984-93 (Stages II and 11)
Population with access to drainage systems 0.9992
Population with access to piped water 0.9982
% of mothers using ORT 0.9898
% of literate women 0.9754
Annual consumption of ORS 0.8447
% of mothers using ORS 0.6635

1990-93 (Stage III)
Population with access to piped water 0.9656
Reduction in use of sewage water for irrigation 0.9643
Population with access to chlorinated water 0.9642
Population with access to drainage systems 0.9625
% of children vaccinated against measles 0.9586
% of mothers using ORT 0.9330
No. of diarrhoea episodes per child per year 0.8842
% of mothers using ORS 0.8489
% of literate women 0.7958
Annual consumption of ORS 0.6312

Discussion
Prior to the use of ORT, the general strategies for
the control of diarrhoeal diseases in Mexico, as in
other countries where they were a major cause of
morbidity and mortality among under-5-year-olds,
were nonspecific. Interventions such as increasing
women's literacy, improving basic sanitation and
health care services, and raising the general nutri-
tional status of the population can only be expected
to decrease diarrhoeal disease morbidity and mortal-
ity in the long term. However, the proven safety,
effectiveness, simplicity of use, and low cost of ORT
(20)b have made it a particularly attractive interven-
tion for national or regional programmes with the
goal of reducing mortality in the short term (21).

In Mexico, the National Programme for the
Control of Diarrhoeal Diseases was launched in
1984, and based its activities on the promotion of
ORT and the extended use of ORS in preference to
home-made fluids (22). The large increase in the
number of mothers using ORT, as well as the in-
crease in the consumption of ORS that was observed
during the programme (corresponding to stage II of
the analysis), was supported by an extended use of
the mass media for educational purposes. Although
47.5% of mothers were using different fluids sup-
ported and/or promoted by the programme to

bSee footnote a, p. 189.

rehydrate their sick children (18, 23), and 24.3% of
the general population used ORS, with an annual
consumption of nearly 25 million packets, there were
still many logistical, communication, and accept-
ability problems, that hindered the use of ORS at the
home level (17-19, 24, 25). During stage II, there
was a decline in the rate of diarrhoeal disease mor-
tality compared with previous years, although the
difference was not significant. Only during the final
3 years of the study (stage III) were other public
health interventions encouraged. The first of these,
as a response to the introduction of cholera in the
Americas, involved government efforts to improve
basic sanitation and brought about a reduction in
diarrhoeal disease morbidity. Furthermore, massive
measles immunization efforts, as well as the mass use
of ORS, as reflected in the consumption of 80 million
packets per year, and an increase in the use of ORT
(used by 80.7% of mothers), predominantly in-
volving herbal teas and atole (a rice-based gruel) (18,
23, 26),b were correlated with a significant reduction
in diarrhoeal disease mortality.

Fostered by a fear of the devastating effects of
cholera, several interventions, such as the wide-
spread chlorination of water for human consumption
and an effective prohibition on irrigating fruit and
vegetables with sewage water, were implemented by
the government in June 1991 (27). The results were
marked: over the 2-year period 1991-93, the annual
mean number of episodes of diarrhoea among un-
der-5-year-olds decreased from 4.5 to 2.2, while the
corresponding mortality rate fell from 101.6 to 62.9
per 100000.

Another significant difference between the
study periods was the change in the seasonality of
diarrhoeal disease mortality. The usual summer
peak, generally attributed to enteropathogenic bac-
terial infections, was not observed during stage III.
This change may have been associated with the im-
provements in environmental sanitation, which are
likely to decrease the incidence of bacterial infec-
tions, but not of rotavirus, which more frequently
occur during the winter months (28-31).

The increase in the general literacy of women
also played a role in the observed decrease in mortal-
ity during the study period (32). Women's education
is the foundation for many health interventions in
the home, mainly those related to child care, since it
increases proper hygiene and better nutritional prac-
tices, acceptability of immunization campaigns, and
the use of health services (32).

It is important to recognize that there are limita-
tions in the proposed analysis imposed by the study
design, since variables that we did not consider may
also have influenced mortality. Although a correla-
tion analysis does not allow causality to be estab-
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lished between the interventions and the outcome,
all the correlations that were observed are consistent
with previous reports that have shown the influence
of such interventions in reducing diarrhoeal disease
mortality; all the correlations observed were in the
expected direction, and the strength of the associa-
tion was quite high. Thus, the highest correlations in
reducing diarrhoeal disease mortality were for inter-
ventions concerned with improving environmental
and home sanitation, as well as with an increase in
measles immunization. In contrast, although it was
still high, the lowest correlation between a decrease
in diarrhoeal disease mortality rates and the specific
public health interventions analysed was for con-
sumption of ORS. It should also be noted that the
largest decrease in diarrhoeal disease mortality dur-
ing stage II occurred in the first year (1984), when
the use of ORT had not been extended to the general
population; the observed reduction must therefore
have been due to other public health interventions.

The benefits of ORT and ORS are indisputable;
however, our results support the hypothesis that the
impact of a diarrhoeal disease control programme
which relies mainly on the promotion of activities
centred on oral rehydration will be less effective
than a more comprehensive programme which also
includes improvements in sanitation and the general
well-being of the population. Thus, although use of
ORT lowers mortality rates from dehydration, an
effect that can clearly be seen in the short term, the
only way to change general morbidity and mortality
levels is to invest in a holistic public health pro-
gramme, covering education and sanitation activi-
ties, as well as appropriate treatment of disease and
its complications at the individual level. Further-
more, emphasizing only the potential of ORT to
reduce diarrhoeal disease mortality will distract at-
tention from investing in health, more specifically, in
sanitation. In Mexico, cholera proved to be an "ally"
in that its outbreak promoted better sanitation; this
may not always be the case. Nevertheless, even in
poor countries, social investments can and must be
increased.

Resume
Mexique: impact de la rehydratation orale
et de certaines interventions de sante
publique sur la diminution de la mortalite
infantile due aux maladies diarrheiques
Au Mexique, la th6rapie de r6hydratation orale
(TRO) a 6t6 lanc6e sous forme de campagne a
l'6chelon national en 1984, au moyen des pr6para-
tions recommandees par l'OMS. A la suite de cette

intervention, on a observe une chute rapide des
taux de mortalite par diarrhee. Cependant, un cer-
tain nombre d'autres interventions avaient et6
introduites a cette 6poque en sante publique,
notamment un programme de vaccination de
masse (mettant l'accent sur la vaccination anti-
rougeoleuse), un programme visant a am6liorer la
qualite et l'acces a l'eau potable, ainsi qu'un effort
portant sur le niveau d'instruction des femmes. On
analyse dans cet article les tendances observ6es
au Mexique de la mortalit6 due aux maladies
diarrheiques chez les enfants de moins de 5 ans
entre 1978 et 1993, de fa,on a faire une estima-
tion de l'impact qu'ont eu ces interventions sur la
diminution des taux de mortalit6 par diarrhee.

La periode d'6tude a 6t6 divis6e en trois
phases: la phase I (1978-1983), qui correspond a
la p6riode qui pr6cede la mise en application de la
TRO a l'echelon national; la phase 11 (1984-1989),
moment a partir duquel le programme de TRO a ete
Ianc6 a I'echelon national; et la phase III (1990-
1993), au cours de laquelle les autres interventions
de sant6 publique pr6c6demment mentionn6es ont
ete mises en oeuvre.

Les taux de mortalit6 par maladies diar-
rheiques ont progressivement diminu6 a raison en
moyenne de 1,8% par an au cours de la phase 1,
de 6,4% au cours de la phase 11 et de 17,4% au
cours de la phase Ill. Cette tendance n'a pas e1e
statistiquement trbs diff6rente si l'on considere la
phase I et la phase 11, mais l'a 616 sensiblement au
cours de la phase Ill. On a observ6 une corr6lation
statistiquement significative entre la tendance a la
baisse de la mortalit6 et les variables de l'6tude. Si
pour toutes ces variables les corr6lations 6taient
6troites, la plus forte corr6lation enregistree l'a 6t6
pour les variables relatives a I'assainissement
(coefficients de corr6lation de Pearson = 0,96-
0,99), sur l'ensemble des trois phases, et la plus
faible pour la consommation des sels de r6hydra-
tation orale (0,63).

Les campagnes visant a am6liorer le niveau
d'instruction des femmes et a promouvoir la TRO
ont aid6 a abaisser les chiffres de la mortalit6 par
maladies diarrh6iques; cependant, une diminu-
tion bien plus importante a ete obtenue grace a
d'autres interventions, a savoir la campagne de
vaccination de masse contre la rougeole et les
efforts d'assainissement, notamment 1'extension
des systemes d'6gouts et du r6seau de canalisa-
tions d'eau, de meilleures methodes de chloration
de l'eau et l'interdiction d'utiliser les effluents
domestiques pour l'irrigation des potagers. Ces
mesures ont ete prises pour r6pondre a 1'6pid6mie
de chol6ra qui s'est d6claree au Mexique en 1991.
Si le type d'analyse de corr6lation utilis6 dans cette
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etude ne permet pas d'etablir un lien de cause a
effet entre les interventions et les resultats obtenus,
toutes les corr6lations observees correspondaient
aux resultats ant6rieurs, qui montraient l'importance
de ce type d'interventions pour diminuer la mortalite
par maladie diarrheique; toutes les correlations
observ6es allaient dans le sens attendu, avec une
force de coh6sion consid6rable. Neanmoins, il se
peut que d'autres variables, non evoqu6es dans
cette etude, aient egalement influ6 sur la diminution
de mortalit6 observee.

En resum6, les auteurs soulignent que, si la
TRO permet de diminuer les taux de mortalite dus
a la deshydratation, effet nettement observable a
court terme, il convient, pour induire des modifi-
cations plus importantes en ce qui concerne non
seulement la mortalite mais aussi la morbidite,
d'initier un programme de sant6 publique global,
couvrant un large 6ventail d'activites depuis celles
liWes a l'6ducation et a I'assainissement jusqu'au
traitement approprie de la maladie et de ses
complications au niveau individuel.

References
1. El-Raife M et al. Effect of diarrhoeal disease control

on infant and childhood mortality in Egypt. Lancet,
1990, 335: 334-338.

2. Feachem R. Preventing diarrhoea: what are the policy
options? Health policy and planning, 1986, 1: 109-
117.

3. Esrey S et al. Interventions for the control of diar-
rhoeal diseases among young children: improving
water supplies and excreta disposal facilities. Bulletin
of the World Health Organization, 1985, 63: 757-
772.

4. Pelletier D et al. Epidemiologic evidence for a
potentiating effect of malnutrition on child mortality.
American journal of public health, 1993, 83: 1130-
1133.

5. Koster FT et al. Synergistic impact of measles and
diarrhoea on nutrition and mortality in Bangladesh.
Bulletin of the World Health Organization, 1981, 59:
901-908

6. Palacios-Trevifno J. [Oral rehydration in children hos-
pitalized in Mexico City]. Revista medica del IMSS
(Mex.), 1981, 19: 417-422 (in Spanish).

7. Guiscafre H et al. [Oral hydration in a rural hospital
system in Mexico. Spread of the procedure from
health care personnel and the community]. In: Mota-
Hernandez, Velazquez-Jones L, eds. Hidrataci6n oral
en diarreas. Mexico City, Hospital Infantil de Mexico/
OPS/UNICEF, 1985: 196 (in Spanish).

8. [National Action Programme.] Mexico, UNICEF, 1991
(in Spanish).

9. [Clear Water Programme]. National Water Commis-
sion, Mexico City, 1991 (in Spanish).

10. Snyder J, Merson M. The magnitude of the global
problem of acute diarrhoeal disease: a review of ac-

tive surveillance data. Bulletin of the World Health
Organization, 1982, 60: 605-613.

11. Bern C et al. The magnitude of the global problem of
diarrhoeal disease: a ten-year update. Bulletin of the
World Health Organization, 1992, 70: 705-714.

12. Mortality due to intestinal infectious diseases in Latin
America and the Caribbean 1965-1990. Epidemio-
logical bulletin of the Pan American Health Organiza-
tion, 1991, 12(3): 1-10.

13. G6mez de Le6n J, Partida V. [Infant mortality level
and fecundity in Mexico, by state]. Revista mexicana
de sociologia, 1994, 2: 97-135 (in Spanish).

14. Velazquez-Monroy 0 et al. [Epidemiological over-
view of measles in Mexico: current situation and per-
spectives]. Boletin m6dico del Hospital Infantil de
M6xico, 1990, 47: 462-473 (in Spanish).

15. Direcci6n General de Epidemiologia. [National Sur-
vey of Vaccination Coverage]. Mexico City, Secretaria
de Salud, 1990 (in Spanish).

16. Direcci6n General de Estadistica Informatica y
Evaluaci6n. [PROVAC-93 information system].
Mexico City, Ministry of Health, 1993 (in Spanish).

17. Direcci6n General de Epidemiologia. [Investigation
of the practice and prevalence of oral rehydration
therapyJ. Mexico City, Ministry of Health, 1987 (in
Spanish).

18. Direcci6n General de Epidemiologia. [Investigation
of effective management of cases of diarrhoea in
the home]. Mexico City, Ministry of Health, 1991 (in
Spanish).

19. Direcci6n General de Epidemiologia. [Investigation
of effective management of cases of diarrhoea in
the home]. Mexico City, Ministry of Health, 1994 (in
Spanish).

20. Oral glucose/electrolyte therapy for acute diarrhoea.
Lancet, 1975, 1: 79-80.

21. Water with sugar and salt. Lancet, 1978, 2: 300-301.
22. Mota Hernandez F. [Strategic aspects of implement-

ing a national oral rehydration programme for diar-
rhoea]. Bolet[n medico del Hospital Infantil de M6xico,
1985, 42: 463-465 (in Spanish).

23. Velasquez-Jones L et al. [Use of commonly avail-
able drinks in the home treatment of children with
diarrhoea]. Boletin m6dico del Hospital Infantil de
Mexico, 1987, 44: 789-790 (in Spanish).

24. Guiscafre H et al. [Strategies for improving the thera-
peutic approaches used in cases of acute diarrhoea in
primany health care units. VI. Evaluation of a strategy
directed at practitioners to increase the use of oral
hydration and decrease that of antimicrobials and
restricted diets]. Archivos investigaci6n m6dica (Mex),
1988,19: 395-407 (in Spanish).

25. Gutierrez G et al. Changing physician prescribing
patterns: evaluation of an education strategy for acute
diarrhoea in Mexico City. Medical care, 1994, 32:
436-446.

26. Martinez H et al. [Efficacy of a rice-based drink in the
management of dehydration among children with
acute diarrhoea]. Boletin medico del Hospital Infantil
de M6xico, 1991, 48: 544-553 (in Spanish).

27. Tapia R. [Vigilence and epidemiological control of
cholera in Mexico.] In: Mota F, ed. Manejo efectivo de

196 WHO Bulletin OMS. Vol 74 1996



Reduction of mortality from diarrhoeal diseases in Mexico

Diarreas agudas en Ninos y C6lera. Mexico City,
Ministry of Health/UNICEF/OPS, 1993: 233-239 (in
Spanish).

28. Kapikian A. Human reovirus-like agent as the major
pathogen associated with "winter" gastroenteritis in
hospitalized infants and young children. New England
joumal of medicine, 1976, 194: 965.

29. Banatvala J. The role of viruses in acute diarrheal
disease. Clinical gastroenterology, 1976, 8: 569-598.

30. Mahmood D, Feachem R. Clinical and epidemiologi-
cal characteristics of rotavirus and EPEC-associated
hospitalized infantile diarrhea in Basrah, Iraq. Journal
of tropical pediatrics, 1987, 33: 319-325.

31. Ho M et al. Rotavirus as a cause of diarrheal morbid-
ity and mortality in the United States. Journal of infec-
tious diseases, 1988, 158: 1112-1116.

32. Pacey A. Hygiene and literature. Waterlines, 1982, 1:
26-29.

WHO Bulletin OMS. Vol 74 1996 197


